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Life-cycle cost analysis (LCCA) is an evaluation of the total economic worth of a usable 
pavement segment by analyzing initial costs and discounted future costs, such as mainte-
nance, reconstruction, rehabilitation, restoring and resurfacing costs, over a given analysis 
period that includes the expected life of the project segment.1 Highway agencies have his-
torically used LCCA to assist in the evaluation and selection of alternative pavement types 
and designs and Federal Highway Administration (FHWA) encourages the use of LCCA in 
analyzing investment decisions. Most state transportation agencies utilize LCCA as a tool 
in the process of planning, designing, and selecting pavement type for their highways and 
roads and have refined methods for determining when and how to apply LCCA and inputs 
based on regional and local performance (i.e. service life) and cost information.2 

LCCA, when properly applied, can inform decision-makers, but it is not a final decision in-
and-of itself nor is it the singular consideration to determine the best pavement type for 
a given situation. The National Asphalt Pavement Association’s (NAPA) position on LCCA 
begins with several important principles:

1  MAP-21 (2012, July 6). Moving Ahead for Progress in the 21st Century Act (P.L. 112–141, 126 Stat. 405).
2  Rangaraju, P.R., S. Amirkhanian, & Z. Guven (2008). Life Cycle Cost Analysis for Pavement Type Selection 

(Report No. FHWA-SC-08-01). South Carolina Department of Transportation, Columbia, South Carolina.
3  ASCE & Eno Center for Transportation (2014). Maximizing the Value of Investments Using Life Cycle Cost 

Analysis. American Society of Civil Engineers, Reston, Virginia.
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•  NAPA supports the use of LCCA as a helpful tool in evaluating the economic impact
of pavement design alternatives for transportation projects.

•  Because an LCCA is a complex process dependent on many local factors, NAPA firmly
believes that the decision when and to what degree to conduct an LCCA and apply the
results reside with highway experts and engineers. Thus, NAPA opposes any legislatively
imposed requirement to apply LCCA on project segments.

•  NAPA opposes mandates that prescribe the form or details of an LCCA that an
agency must undertake. Such proposals take decision-making authority away from
qualified officials and engineers at the state and local level.

•  A blanket mandate or requirement for LCCA will not alleviate infrastructure challenges
resulting from current limited funding for highways. The constrained resources for
maintaining and building highways already limit the options available for preserving,
maintaining, and rebuilding the highway network.

•  There is a critical need for improved data resources.3 The input information used in
an LCCA should be based on actual pavement performance and available cost data, not
assumptions, guesses, or unsupported predictions. If historical timings for maintenance
and rehabilitation are used, it should be combined with performance measures and
thresholds (i.e., ride quality or IRI) common to all pavement types.

https://www.gpo.gov/fdsys/pkg/PLAW-112publ141/pdf/PLAW-112publ141.pdf
https://www.researchgate.net/publication/267400634_Life_Cycle_Cost_Analysis_for_Pavement_Type_Selection
http://www.asce.org/life_cycle_cost_analysis_report/
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This document summarizes federal legislation and policy regarding the use of LCCA in 
pavement type decisions and provides details explaining NAPA’s position, as well as rec-
ommendations for improving the application of LCCA to pavement type decisions.

LCCA in Highway Legislation and Federal Code

The U.S. transportation system relies heavily on investments by the federal government. A 
fundamental principle is that “Our Nation will achieve the greatest benefits from its infra-
structure facilities if it invests wisely and continually improves the quality and performance 
of its infrastructure programs,” including transportation.4  LCCA is a vital tool in making 
wise transportation investments and choices, and the use of LCCA to evaluate surface 
transportation projects has been endorsed and encouraged through legislation, and it has 
been routinely used by engineers for decades. In a recent surface transportation authori-
zation bill, Moving Ahead for Progress in the 21st Century (MAP-21), Congress requested 
that the Government Accountability Office (GAO) review LCCA procedures to identify ar-
eas for improvement.5 The GAO review results are discussed in the section below.

The United States Code directs the Secretary of Transportation to develop recommenda-
tions for the states to conduct LCCA based on principles contained in Section 2 of Execu-
tive Order No. 128936 and in consultation with the American Association of State Highway 
Transportation Officials (AASHTO). Furthermore, since the passage of TEA-21, the U.S. 
Code has explicitly stated that “the Secretary shall not require a State to conduct a LCCA 
for any project as a result of the recommendations required under this subsection.”7,8 The 
Conference Committee report accompanying the NHS Designation Act of 1995 prohibits 
the Secretary from prescribing the forms of LCCA a state must undertake9 and, in fact, that 
the Secretary’s ability to require LCCA is limited.

FHWA Policy on LCCA for Highway Projects

FHWA’s current policy regarding LCCA is included in the Federal Register, Vol. 61, No. 182.10 
The policy establishes LCCA principles of good practice for use in infrastructure invest-
ment analyses, and it provides a framework state agencies may use for conducting LCCAs 

4  Clinton, W.J. (1994, January 26). Executive Order 12893: Principles for Federal Infrastructure Investments. 
Federal Register, Vol. 59, No. 20. (59 FR 4233).

5 MAP-21 (2012). op. cit.
6 Clinton (1994, January 26), op. cit.
7  TEA-21 (1998, June 9). Transportation Equity Act for the 21st Century (P.L. 105–178, 112 Stat. 107).
8 23 USC §106(f)(1) (2015). Title 23 United States Code, Chapter 1 Federal-Aid Highways, Section 106: Proj-

ect Approval and Oversight.
9  NHS Designation Act Conference Report (1995, November 15). National Highway System Designation 

Act of 1995 Conference Report (Report 104-345).
10 FHWA (1996, September 18). Life-Cycle Cost Analysis. Federal Register, Vol. 61, No. 182 (61 FR 49187).

The Secretary shall not require a State to conduct a LCCA for any 
project as a result of the recommendations under this subsection.
23 USC §106(f)(1) (2015). Title 23 United States Code, Chapter 1 Federal-Aid Highways, 
Section 106: Project Approval and Oversight.

https://www.archives.gov/files/federal-register/executive-orders/pdf/12893.pdf
https://www.gpo.gov/fdsys/pkg/STATUTE-112/pdf/STATUTE-112-Pg107.pdf
https://www.congress.gov/104/crpt/hrpt345/CRPT-104hrpt345.pdf
https://www.gpo.gov/fdsys/pkg/FR-1996-09-18/pdf/96-23870.pdf
https://www.gpo.gov/fdsys/pkg/USCODE-2015-title23/pdf/USCODE-2015-title23-chap1-sec106.pdf
https://www.gpo.gov/fdsys/pkg/USCODE-2015-title23/pdf/USCODE-2015-title23-chap1-sec106.pdf
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and related infrastructure investment decisions. FHWA has issued guidance advising its 
field offices to encourage states to consider LCCA in making major investment decisions. 
In its 2002 Life-Cycle Cost Analysis Primer,11 FHWA notes that the value of LCCA is “contin-
gent upon its proper use” (p. 5) and the quality of the input data (p. 20). FHWA’s guidance 
repeatedly stresses the need for agencies to gather and verify the data and inputs used 
in LCCA. Also, as noted previously, Congress and FHWA have made clear that guidance 
should not be interpreted as a requirement or rule.12 See Appendix A (p. 14) for a listing 
of FHWA guidance documents and related publications.

The Code of Federal Regulations (CFR) Title 23, Section 626.1 establishes general pavement 
design considerations that include an engineering and economic analysis of alternative 
strategies and materials.13 According to FHWA guidance on 23 CFR §626, the engineering 
economic analysis includes considerations for design and rehabilitation and should include 
consideration of the use of recycled materials and/or pavement recycling techniques, 
where feasible.14 The economic considerations include an economic analysis based on 
life-cycle cost (LCC) using GAO’s policy and guidance on LCCA. The FHWA guidance on 23 
CFR §626 further states:

“Pavements are long-term public investments and all the costs (both agency and 
user) that occur throughout their lives should be considered. LCCA identifies the 
long-term economic efficiency of competing pavement designs. However, the re-
sulting numbers themselves are less important than the logical analysis framework 
fostered by LCCA in which the consequences of competing alternatives are evalu-
ated. When performing LCCA for pavement design, the variability of input param-
eters needs to be considered. The results of LCCA should be evaluated to deter-
mine whether differences in costs between competing alternatives are statistically 
significant. This evaluation is particularly important when the LCC analysis reflects 
relatively small economic differences between alternatives.”15 

This is in line with the more recent GAO guidance, which was issued after Congress re-
quested a review of LCCA procedures in MAP-21. The GAO 2013 report, “Improved 

11  FHWA (2002). Life-Cycle Cost Analysis Primer (FHWA IF-02-047). Office of Asset Management, Federal 
Highway Administration, Washington, D.C.

12  23 USC §106(f)(1) (2015). op. cit.
13  23 CFR §626 (2016). Title 23 United States Code of Federal Regulations, Title 23 Highways, Chapter I Fed-

eral Highway Administration, Subchapter G Engineering and Traffic Operations, Section 626: Pavement 
Policy.

14  FHWA (1999, April 8). Pavement Design Considerations (Formerly Federal-Aid Policy Guide Non-Regula-
tory Supplement to 23 CFR §626). Federal Highway Administration, Washington, D.C.

15 Ibid.

The FHWA fully supports and promotes sound economic 
analyses of highway investment alternatives that consider relevant 

costs and benefits over the full life of the facility.... Alternative forms 
 of LCCA are acceptable if they are consistent 

with principles of good practice.
FHWA Life-Cycle Cost Analysis, Federal Register, Vol. 61, No. 182

https://www.fhwa.dot.gov/asset/lcca/010621.pdf
https://www.gpo.gov/fdsys/pkg/CFR-2016-title23-vol1/pdf/CFR-2016-title23-vol1-part626.pdf
https://www.fhwa.dot.gov/pavement/cfr06261.cfm
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Guidance Could Enhance States’ Use of Life-Cycle Cost Analysis in Pavement Selection,”16 
recommends FHWA update its LCCA guidance to better align its best practices with the 
GAO Cost Guide17 and improve the quality and reliability of data used in such analyses. For 
the study, the GAO conducted interviews with FHWA, state DOTs, and industry associa-
tions, including NAPA and the American Concrete Pavement Association (ACPA). Adopting 
a series of best practices, as recommended by GAO, can make the LCCA process clearer 
and more effective. In the 2013 report, the GAO:

•  Recognized that “selecting the appropriate material and design to meet a
specific road’s performance needs is a highly technical engineering task.” (p. 1)

•  Affirmed that Pavement ME Design software “must be calibrated for
conditions in individual states because, for example, the same design may
perform differently in different climatic conditions and differently based on
the available construction materials and stone in the state.” (p. 5)

•  Noted that FHWA LCCA guidance needs to include cost-estimating best
practices to facilitate the best use of LCCA. (pp. 15–16)

•  Noted the importance of updating cost estimates in an LCCA as a project
gets close to bidding. (p. 22)

•  Suggested FHWA incorporate GAO cost-estimating best practices, including guid-
ance on the data needed to conduct LCCAs, the importance of independent corrobo-
ration of LCCA results, documenting and updating LCCA results, and presenting LCCA
results to decision makers. (pp. 23–24)

Following GAO’s recommendations, and recognizing that the agency’s current policy was 
written in 1996, FHWA is (as of April 2017) in the process of updating its LCCA policy, guid-
ance, and technical assistance.

16  GAO (2013). Improved Guidance Could Enhance States’ Use of Life-Cycle Cost Analysis in Pavement 
Selection (GAO-13-544). U.S. Government Accountability Office, Washington, D.C.

17  GAO (2009). GAO Cost Estimating and Assessment Guide: Best Practices for Developing and Managing 
Capital Program Costs (GAO-09-3SP). U.S. Government Accountability Office, Washington, D.C.

LCCA is a decision support tool.... Often the resulting LCCA 
numbers themselves are less important than the logical 
analytical evaluation framework that LCCA fosters.
FHWA Policy Memorandum: National Highway System Designation Act; 
Life-Cycle Cost Analysis Requirements

http://www.gao.gov/assets/660/655163.pdf
http://www.gao.gov/assets/80/77175.pdf
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NAPA Position on Use of LCCA & Principles for LCCA
•	  NAPA recognizes and supports LCCA as a useful tool used by highway agency 
officials,	engineers,	and	experts	to	evaluate	pavement	type	and	design	alterna-
tives. NAPA agrees with FHWA in encouraging states to consider LCCA in mak-
ing major investment decisions. Like FHWA, NAPA “fully supports and promotes the 
sound economic analyses of highway investment alternatives that consider relevant 
costs and benefits over the full life of the facility.”18

•  The decision when and how to apply an LCCA should reside with highway agen-
cy	 officials,	 engineers,	 and	 local	 experts. State highway agency autonomy and 
flexibility are critical to successful LCCA application.

•	 	NAPA	strongly	opposes	any	effort	to	 implement	 indiscriminate	requirements	
or	mandates	that	require	LCCA, especially politically driven legislation that cannot 
comprise the varied economic and engineering considerations that go into project 
details selection. NAPA	also	opposes	any	mandates	that	would	require	the	U.S.	
Secretary of Transportation to prescribe the form or details of an LCCA that a 
state or project owner must undertake. This opposition to LCCA legislative man-
dates is for the following reasons:

 ◦  FHWA and state and local transportation agencies already have well-established 
LCCA procedures. An LCCA can be complex and time-consuming, so agencies have 
developed guidelines about what projects merit this level of analysis; consider-
ations include decisions on new construction and reconstruction and/or when to 
rehabilitate or simply resurface. Agencies may elect to use LCCA on smaller proj-
ects when engineers deem it advisable. For example, when implementing a stan-
dardized LCCA, the Port Authority of New York and New Jersey determined LCCA 
was too costly for smaller projects and developed a streamlined calculation for 
smaller projects.19

 ◦ 	LCCA	is	not	a	one-size-fits-all	tool	that	can	be	broadly	applied	to	all	situa-
tions because of diversity of geography, traffic demands, climate, environmental 
considerations, availability of materials, and maintenance needs.

 ◦  The outcome of an LCCA is not the only factor in decision-making. Other factors 
that must be considered include safety, road conditions, environmental factors, 
speed of construction and the time to open pavement to traffic; ease of repair; 
pavement noise generation and smoothness; adjacent structures; the availability 
of local and/or state contractors; special design provisions, such as edge drains, 
utilities, etc.; and public input. NAPA agrees with FHWA “that LCCA is a decision 
support tool and the results of LCCA are not decisions in and of themselves. Often 
the resulting LCCA numbers themselves are less important than the logical analyt-
ical evaluation framework that LCCA fosters.”20

 ◦  Requiring LCCA for all transportation projects places a bureaucratic burden on 
agencies without benefit to taxpayers and circumvents the expertise of highway 
officials and engineers. Often, there may be only one viable alternative due to 
practical, site, and/or project-specific considerations.

18 FHWA (1996), op. cit.
19 ASCE & Eno Center for Transportation (2014), op. cit.
20  Kane, A.R. (1996, April 19). FHWA Policy Memorandum: National Highway System Designation Act; 

Life-Cycle Cost Analysis Requirements. Federal Highway Administration, Washington, D.C.

https://www.fhwa.dot.gov/legsregs/directives/policy/lcca.htm
https://www.fhwa.dot.gov/legsregs/directives/policy/lcca.htm
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◦  A blanket mandate or requirement for LCCA will not alleviate infrastructure chal-
lenges due to the current limited funding for highways. Some state DOTs have
found that budget constraints are also a barrier to LCCA use.21 The constrained
financial resources for maintaining and building highways may limit the options for
preserving, maintaining, and rebuilding highways.

•  NAPA recognizes that current FHWA LCCA policy and guidance are under review, as
recommended by Congress through GAO. NAPA supports and is a willing partner in
FHWA’s current effort to update its LCCA policy and guidance. NAPA fully backs the
recommendations of the GAO regarding the need for federal support to states
in their use of LCCA for Federal-Aid Highway projects.

NAPA supports the following principles and recommendations concerning the use of LCCA:

• 	The	responsibility	for	the	final	pavement	or	material	type	selection	or	the	use
of	alternate	bidding	must	rest	with	qualified	officials	and	engineers	at	the	state
and local level. It should be remembered that LCCA is only a tool, and its results
alone do not constitute a decision. The decision for selecting a pavement type may
also consider factors not incorporated in the LCCA.

•  NAPA supports the use of FHWA’s LCCA Primer22 as guidelines for conducting
an LCCA. The methods and procedures in the primer are appropriate and non-bi-
ased, and are based on well-established guidelines. These procedures have already
been implemented and refined by many state and local agencies.

•  Whatever method is used, it must not be biased toward one alternative or another
through the manipulation of inputs or assumptions. The method should be objec-
tive and transparent with all inputs, assumptions, predictions (if used), and
decisions properly documented.

•  The inputs should be based on actual historical cost and performance data for
that state and region. The data used in conducting LCCA must be derived from ex-
isting records that accurately reflect the expectations for the initial cost, maintenance
and rehabilitation timing and costs, and salvage value. The basis for cost of the initial
construction should be unit prices from bid records of projects constructed over the
last two or three years, and only representative prices should be included.

21 ASCE & Eno Center for Transportation (2014), op. cit.
22 FHWA (2002), op. cit.

The ability for agencies to carry out LCCA effectively  
and accurately is a critical component in making [LCCA] useful in 
decision-making and design process, and survey results suggest 
a need for better tools, data, and coordination.
 ASCE & Eno Center for Transportation 
Maximizing the Value of Investments Using Life Cycle Cost Analysis
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•	  Technical assistance and improved data resources are needed for determining 
actual service life of pavements, accurate maintenance application timing, and esti-
mating material, maintenance, rehabilitation, and labor costs. According to the Amer-
ican Society of Civil Engineers and the Eno Center for Transportation, “the ability 
for agencies to carry out LCCA effectively and accurately is a critical component in 
making them [LCCA] useful in decision-making and design process, and survey results 
suggest a need for better tools, data, and coordination.”23

•  NAPA recognizes the challenges in deciding on inputs and in obtaining and 
analyzing data for LCCA, and therefore supports research and analysis projects 
to improve LCCA methods, including needed data. NAPA also supports further 
analysis	to	 improve	methods	for	designing	flexible	pavements,	 including	the	
necessary validation and calibration of mechanistic-empirical pavement design 
methods.

•  The most challenging part of applying LCCA is the uncertainty and inability to accu-
rately predict the future. If a probabilistic LCCA is not possible, this uncertainty 
must be considered in the decision-making process. These uncertainties should 
be acknowledged and attempts must be made to understand their influence on long-
term costs through sound economic practices and more accurate performance data.

•  Material-specific discount/escalation rates or material price forecasting is not a rec-
ognized economic practice and should not be used in an LCCA.24

•  NAPA agrees with FHWA policy that user costs and, especially work zone user 
costs, should be considered in the decision-making process alongside an LCCA. 
Considering the difficulty in estimating user costs, more guidance and technical as-
sistance is needed on how to account for and analyze user costs.

•	  State DOTs should conduct periodic reviews of their LCCA procedures and data 
in line with accepted economic practices and experts from industry and academia are 
consulted.

•  The LCCA method chosen should consider factors that may affect present and future 
costs, including:

 ◦  Innovations, when appropriate, may be considered (including proven design innova-
tions like Perpetual Pavement and proven material innovations like premium surfaces).

 ◦  New developments in technology that reduce costs (e.g., recycling).

 ◦  The direct and indirect costs to the public (i.e., user costs) caused by delays for 
maintenance, rehabilitation, and reconstruction.

•	  Credit for the value of the pavement at the end of the analysis period. This could 
include both salvage value (i.e., the value of the materials when reclaimed and reused or 
recycled) and remaining service life (i.e., with a Perpetual Pavement or similar structure, 
the value of the road structure which may remain in place with only routine resurfacing).

23 ASCE & Eno Center for Transportation (2014), op. cit., p. 6.
24  Skolnik, J., & M. Brooks (2012). An Economic Analysis of the Proposed Material-Specific Discount Rate 

for Commodity Pricing in Highway Construction Life-Cycle Cost Analyses (Special Report 203). Jack Fau-
cett Associates, Bethesda, Maryland.

http://www.asphaltpavement.org/images/stories/economic_analysis_of_material-specific_discount_rate_sr203.pdf
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Summary

LCCA is a vital tool for making wise transportation investments and choices. FHWA has an 
established policy and guidance regarding LCCAs for highway projects. This policy estab-
lishes LCCA principles of good practice for use in infrastructure investment analyses and it 
provides a framework that states may use in conducting LCCA and related infrastructure 
investment decisions. FHWA advises its field offices to encourage states to consider LCC in 
making major investment decisions, however the U.S. Code states that the Secretary shall 
not require a state to conduct an LCCA.

In 2013, the GAO recommended FHWA update its LCCA guidance to better align its best 
practices with the GAO Cost Guide and to improve the quality and reliability of the data 
used in such analyses. FHWA is currently engaged in this process. NAPA recognizes that 
the current FHWA LCCA policy and guidance is dated, and NAPA supports and is a willing 
partner in FHWA’s current efforts to update LCCA guidance.

NAPA supports the use of LCCA as a helpful tool in evaluating the economic  
impact of pavement design alternatives for transportation projects. While NAPA recog-
nizes the benefits of conducting LCCA in support of decisions for significant highway in-
vestments, NAPA opposes any effort to require LCCA on project segments. NAPA opposes 
any mandates that would require the Secretary of Transportation to prescribe the form or 
details of an LCCA that a state must undertake.

A blanket mandate or requirement for LCCA will not alleviate infrastructure challenges due 
to the current limited resources for highways. The constrained resources for maintaining 
and building highways already limits the options for preserving, maintaining, and rebuild-
ing highways.

NAPA supports several principles and recommendations concerning the use of LCCA based 
on recommendations and guidelines developed at the National Center for Asphalt Tech-
nology at Auburn University25 and which are detailed in this paper and summarized in the 
following table (pp. 11–13).

25 West, R.C., N.H. Tran, M. Musselman, J. Skolnik, & M. Brooks (2013). A Review of the Alabama De-
partment of Transportation’s Policies and Procedures for Life-Cycle Cost Analysis for Pavement Type 
Selection: Final Report (NCAT Report 13-06). National Center for Asphalt Technology, Auburn University, 
Auburn, Alabama.

http://eng.auburn.edu/research/centers/ncat/files/technical-reports/rep13-06.pdf
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LCCA Element Recommendation & Discussion

LCCA Methodology Follow FHWA published guidelines.i,ii FHWA plans to update guidelines soon, per 
GAO recommendations.iii

Analysis Period The Asphalt Pavement Alliance and the National Center for Asphalt Technology rec-
ommend an analysis period no less than 40 years and that it include at least one 
rehabilitation activity for each pavement option.iv,v The analysis period should be 
long enough to capture at least one major rehabilitation/reconstruction activity as 
is generally required for certain pavement types. It should be noted, however, that 
when the Perpetual Pavement concept is used for flexible pavements, the pavement 
structure may never need to be reconstructed or, at a minimum, reconstruction oc-
curs well outside the normal analysis period of 30 to 50 years, thus there is no cost 
for full rehabilitation/reconstruction, only routine resurfacing.

Performance 
Periods (or Service 
Life and Intervals)

Base on a performance threshold that is objective and applicable to both pavement 
types and relates to ride quality, e.g., IRI. If this is not possible, base on Pavement 
Management System (PMS) data. Other databases with construction, maintenance, 
and materials information may need to be cross-referenced to appropriately sort 
the performance data.

It is very important that the predicted timing and extent of first rehabilitation be 
based on actual, documented condition and pavement management data rather 
than memory, assumptions, or unverified predictions. It is important that initial and 
rehabilitation performance periods be based on average time to reach thresholds, 
rather than when projects were maintained because projects may have been im-
proved for reasons other than deteriorating performance or they may have been 
improved too late due to budget considerations to properly maintain the pave-
ment’s integrity.

NCAT Test Track performance shows current asphalt technologies far exceed design 
lives. National studies show asphalt overlays last approximately 19 years for Inter-
state-type thresholds based on IRI.v

Cost Data and 
Inputs

Costs should be determined based on weighted average of winning bid data from a 
selected time period, such as the past 12 to 36 months.

If there is limited data for concrete pavements, historical data may need to include 
projects from two or more years. The historical bid prices should be adjusted to 
current costs by applying an inflation factor.v

Include differential cost items related to the pavement, such as base layers, striping, 
and traffic control. Other cost items to consider are clearance restrictions in the case 
of bridges and guardrails; if bridges and guardrails must be raised or modified for a 
given pavement type, this cost should be accounted for in the LCCA.

If engineering and project management costs are significantly different among op-
tions, they should be included in the LCCA. Further research may be needed to 
determine fair values for engineering and construction management costs for LCCA.

For future activities and salvage values, FHWA’s guidance is to use costs estimated 
from current bid price information. This is referred to as constant dollars.

Commonly used concrete rehabilitation activities include slab replacement, dia-
mond grinding, and under-sealing, as well as asphalt overlays. Ignoring these reha-
bilitation activities is an unfair advantage to concrete pavements in LCCA.v

Pavement Design Both pavement options should be designed to provide the same level of service 
throughout the pavement life.
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LCCA Element Recommendation & Discussion

Discount Rate A 10-year rolling average of the OMB 30-year real discount ratevi is a reasonable way 
to consider the long-term view in an LCCA (i.e., “reflect historical trends over long 
periods of time”vii).

Price Adjustment 
Clause and/or  
Asphalt Indexing

LCCA should consider price adjustment clauses to account for possible changes in 
material costs between when the bid is placed and when the materials are used.

Price indexes were established to protect the construction industry against volatility 
in fuel and materials prices and to aid in preparing realistic bids. They essentially 
shift some of the risk associated with volatility in fuel and construction material costs 
from the construction industry to the state DOTs to better align project costs with 
actual expenses. With price adjustement clauses, contractors do not have to guess 
about future prices for fuel, asphalt, and other materials, eliminating the need to add 
a risk premium to material cost estimates and resulting in  lower bid prices.viii,ix

When prices go up, the DOT pays for the cost increase according to the terms of 
the contract; when prices go down, cost savings are returned to the DOT. It is a fair 
system.

If a state DOT has a price index in place, there should be no restriction for including 
the price index in an LCCA. 

Salvage Value The LCCA should include demolition or removal cost for concrete and salvage value for 
asphalt pavements.v A formula for calculating the salvage value of remaining asphalt 
pavement in place has been developed by the National Center for Asphalt Technolo-
gy.v Asphalt pavements have the benefit of being able to be restored and/or reused, 
whereas concrete pavements that reach the end of their service life must be removed 
and replaced. These removal and replacement costs should be included in an LCCA.

Consider salvage value, which includes remaining service life (RSL) and residual val-
ue, in the decision-making process. RSL is the value of the pavement structure for 
the time it is expected to remain in serviceable condition after the end of the anal-
ysis period. Residual value is the net value gained from recycling the pavement at 
the end of its service life.

User Costs Consider user costs when the Net Present Value (NPV) of the alternative are within 
10% of each other, or if excessively long queues may form during rehabilitation. The 
following user costs may be included in a user cost LCCA analysis: 1) user delay costs 
(work zones); 2) vehicle operating costs; and 3) crash costs.

The concrete pavement industry has tried to make a case that vehicles are more 
fuel efficient on concrete pavements than on asphalt pavements based on pave-
ment rigidity. They have also argued that such fuel savings over the entire life of 
the pavement should be included in LCCA. Most studies indicate that differences 
in fuel costs are related primarily to pavement smoothness (i.e., IRI) and to a lesser 
degree pavement texture; the contribution of pavement stiffness to fuel economy 
is, at best, insignificant or inconclusive.x,xi 

FHWA guidance on LCCA excludes day-to-day user costs.
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LCCA Element Recommendation & Discussion

Material-Specific 
Discount Rates

Material-specific discount rates are not recommended by FHWA, OMB, or any other 
government authority, nor is it a commonly accepted economic concept.xii

Pavement ME  
Design for All  
Pavement Designs

If AASHTOWare Pavement ME Design is used for pavement design and perfor-
mance prediction, it requires local verification, calibration, and validation, especially 
for flexible pavements.xiii Some state DOTs have indicated that full implementation 
of the Pavement ME Design software is a challenge due to the costs of the pro-
gram, the required expertise, and the cost of performing local calibration to ensure 
high-quality localized data inputs.xiv Mandating the use of specific design method 
and/or software without providing funding for the necessary calibration and train-
ing represents an unfunded mandate to the states.
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Over the past 25 years, FHWA has issued a variety of guidance documents and related 
publications and tools to assist states in exploring the use of LCCA in making major 
investment decisions. The following is a list of these materials.

•  The FHWA Memorandum “National Highway System Designation Act — Life Cycle
Cost Analysis Requirements,”A1 provides supporting information and guidance to
assist in implementing the LCCA requirements of the National Highway System (NHS)
Designation Act of 1995.A2

•  The FHWA Office of Pavement Technology’s “Interim Technical Bulletin: Life Cycle Cost
Analysis in Pavement Design”A3 and FHWA’s “Demonstration Project 115: Probabilistic
Life Cycle Cost Analysis in Pavement Design”A4 provide technical guidance and training
on good practices for applying LCCA.

•  Within FHWA, the Office of Asset Management has been charged with developing
LCCA software and training materials; FHWA’s LCCA guidance and technical assistance,
including RealCost software, can be found online at www.fhwa.dot.gov/infrastructure/
asstmgmt/lcca.cfm.

•  In 2012, FHWA issued a Technical Advisory on the “Use of Alternate Bidding for
Pavement Type Selection,”A5 allowing alternate bidding on federally funded highway
projects.

A1   Kane, A.R. (1996, April 19). FHWA Policy Memorandum: National Highway System Designation Act; 
Life-Cycle Cost Analysis Requirements. Federal Highway Administration, Washington, D.C.

A2  The NHS Designation Act of 1995 requirement for conducting LCCAs on projects costing more than 
$25 million was rescinded three years later as part of TEA-21.

A3 Walls III, J., & M.R. Smith (1998, September). Life-Cycle Cost Analysis in Pavement Design: In Search of 
Better Investment Decision — Interim Technical Bulletin (FHWA-SA-98-079). Federal Highway Adminis-
tration, Washington, D.C.

A4 Herbold, K.D. (2000). Using Monte Carlo Simulation for Pavement Cost Analysis. Public Roads, Vol. 63, 
No. 4.

A5 FHWA (2012, December 20). Technical Advisory: Use of Alternate Bidding for Pavement Type Selection 
(T 5040.39 A). Federal Highway Administration, Washington, D.C.

Appendix	A 
FHWA Policy and Guidance Resources

www.fhwa.dot.gov/infrastructure/asstmgmt/lcca.cfm
www.fhwa.dot.gov/infrastructure/asstmgmt/lcca.cfm
https://www.fhwa.dot.gov/infrastructure/asstmgmt/013017.pdf
https://www.fhwa.dot.gov/publications/publicroads/00nov/lifecycle.cfm
https://www.fhwa.dot.gov/pavement/t504039.pdf
https://www.fhwa.dot.gov/legsregs/directives/policy/lcca.htm
https://www.fhwa.dot.gov/legsregs/directives/policy/lcca.htm
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